Self-focus is one mechanism that may account for the social-evaluative anxiety of individuals high in neuroticism. The present two studies (total N = 183) sought to cognitively model interpersonal self-focus. The cognitive task was a simple one in which participants simply categorized dyadic interpersonal pronouns, with reaction times as the dependent measure. When others engage us, the pronoun "me" refers to the other and the pronoun "you" refers to the self.
Introduction
Neuroticism is predictive of numerous negative emotional states (Watson, 2000) and clinical conditions characterized by negative emotional states (Widiger, Verheul, & van den Brink, 1999) . Neuroticism is also predictive of substance abuse and suicide attempts (Lahey, 2009 ). Many of the outcomes predicted by neuroticism might be understood in terms of higher levels of self-focus, sometimes labeled self-consciousness or self-awareness. Self-focus is typically aversive and tends to magnify negative emotional states (Mor & Winquist, 2002) .
Tendencies related to self-focus -such as rumination -predispose individuals toward clinical levels of anxiety and depression (Nolen-Hoeksema, 2000) . Substance abuse may be precipitated by aversive self-focus (Arnett, 2005) and suicide attempts may represent the ultimate escape from aversive self-focus (Baumeister, 1990) .
Consistent with such points, trait measures of self-focus often load onto a neuroticism factor (McCrae & Costa, 1999) . Further results are consistent with this mapping. Neuroticism is a positive predictor of trait worry (Muris, Roelofs, Rassin, Franken, & Mayer, 2005) , conceptualized in terms of repetitive self-focused processing concerning possible future events (Borkovec & Sharpless, 2004) . Neuroticism is a positive predictor of trait measures of rumination (Trapnell & Campbell, 1999) , conceptualized in terms of repetitive self-focused thinking about past events (Nolen-Hoeksema, 2000) . Finally, there is some evidence for the idea that trait measures of worry and rumination mediate at least some of the pernicious consequences of neuroticism (Muris et al., 2005) .
Whether trait measures capture the dynamics of self-focus is arguable, however. As originally conceived, self-focus is a state, not a trait (Duval & Wicklund, 1972) . There is considerable evidence for this idea, in that several manipulations of self-focus have been shown to alter momentary levels of it (Carver & Scheier, 1981) . From an assessment-related perspective, it is doubtful that individuals can accurately report on whether they are self-focused or environment-focused at any point in time as such states are likely to be too fleeting and mercurial to be amenable to self-report methods (Dehaene, Changeux, Naccache, Sackur, & Sergent, 2006; Posner & Rothbart, 2007) . For such reasons, we developed a novel cognitive assessment of self-focus, one that sought to model interpersonal dynamics.
When others communicate, they use the pronoun "me" to represent themselves and the pronoun "you" to reference the recipient of the communication -i.e., the self (Burgoon, Johnson, & Koch, 1998) . One only has to think about dyadic partners using the word "you" to appreciate this point. Following precedent (Fetterman & Robinson, 2010; Gilbertson, submitted), we therefore designed a simple cognitive task in which individuals were asked to quickly categorize such pronouns. The computer was essentially the interaction partner, consistent with a large body of work showing that people conceptualize computers in such terms (Nass & Moon, 2000) . This is of course advantageous in cognitively modeling self-focus.
Momentary self-focus in this task would thus consist of faster categorizations of the pronoun "you" relative to "me" when presented on a computer screen.
Hypotheses
Study 1 sought to assess basal relations between neuroticism and cognitive self-focus.
We hypothesized that neuroticism would interact with pronoun type to predict categorization speed. More specifically, we hypothesized that individuals high (but not low) in neuroticism would be faster to categorize the self-relevant interaction pronoun (YOU) relative to the otherrelevant interaction pronoun (ME). Findings of this type would support the idea that high levels of neuroticism covary with high levels of self-focus, but importantly so in an implicit cognitive manner.
Self-focus is quite malleable, however (Carver & Scheier, 1981; Wicklund, 1979) . Accordingly, Study 2 sought to examine the malleability of relations between neuroticism and cognitive self-focus. Toward this end, we randomly assigned individuals to write about a situation in which they were dominant versus submissive in the past prior to assessing cognitive self-focus. Submissive interactions tend to engender self-focus, among other effects (Lee-Chai & Bargh, 2001) . Accordingly, we hypothesized that individuals higher in neuroticism would exhibit higher levels of cognitive self-focus (and thus be faster to categorize the pronoun YOU relative to ME) particularly to the extent that they were primed with submissive rather than dominant thoughts on the basis of autobiographical recall.
Study 1
The focus of Study 1 was on basal relations between neuroticism and cognitive selffocus. Accordingly, no priming manipulations occurred. We hypothesized that higher levels of neuroticism would be associated with greater levels of cognitive self-focus, defined in terms of relatively faster categorizations of the self-relevant pronoun relative to the other-relevant pronoun.
Method

Participants and Assessment Procedures
Participants were 103 (60 female) undergraduate volunteers from North Dakota State University who received course credit. They were run in groups of 6 or less on personal computers. The cognitive task was administered first to preclude trait-related priming effects on implicit task performance (Robinson & Neighbors, 2006) .
Cognitive Self-Focus Task
The task consisted of 120 trials and the program used Eprime software. On each trial, the word "YOU" or "ME" was presented at center screen on a randomized basis, with replacement.
Participants were asked to categorize the pronoun as "you" or "me" using a serial response box as quickly and accurately as possible. Mappings were counterbalanced such that half of the participants were to press the 1 key in response to one pronoun and the other half of the participants were to press the 5 key in response to the same pronoun. Such mappings were displayed on the computer screen to reduce memory load. Stimuli varied in font size (either 15.5 or 20.5 Times New Roman font), but such variations were merely to keep the task "interesting" and are not relevant to the present predictions.
We sought to ensure a high degree of accuracy on the task so that categorization times would be the more informative measure (Sanders, 1998) . Accordingly, we penalized inaccurate categorizations with a 1000 ms "Incorrect!" visual error message. By contrast, accurate categorizations were followed by a brief 150 ms delay prior to the next trial. Categorization accuracy was accordingly quite high in the task (M = 97%).
Categorization times were handled in a standard manner (Robinson, 2007) . Trials associated with inaccurate responses were dropped. Categorization times were then logtransformed to reduce positive skew (Ratcliff, 1993) . Finally, log-transformed times 2.5 SDs faster and slower than the mean were replaced by such 2.5 SD outlier values. Such transformed categorization times were then averaged as a function of the within-subject ME versus YOU design. Raw millisecond times were similarly averaged for presentation purposes.
Neuroticism Assessment
Participants completed Goldberg's (1999) 10-item broad-bandwidth neuroticism scale, which correlates very highly with the NEO-PI neuroticism scale (Costa & McCrae, 1992) , other neuroticism scales as well (John & Srivastava, 1999) , and has exhibited excellent reliability and predictive validity in a number of studies (Goldberg et al., 2006) . In more specific terms, participants were asked to rate the extent (1 = very inaccurate; 5 = very accurate) to which 8 statements characteristic of high levels of neuroticism (e.g., "get stressed out easily") and 2 statements characteristic of low levels of neuroticism (e.g., "am relaxed most of the time") generally describe the self. The latter two items were reverse-scored and a composite score was created by averaging across items (alpha = .90; M = 2.48; SD = 0.79).
Results
Neuroticism was hypothesized to moderate the speed with which the pronouns were categorized in a manner suggesting greater cognitive self-focus at higher levels of neuroticism.
This interactive hypothesis was examined in a General Linear Model (GLM) analysis as a function of the within-subject factor of pronoun (YOU versus ME) and z-scored variations in neuroticism (Aiken & West, 1991) , with log-transformed categorization time means as the dependent measure. There was no main effect for Neuroticism in this analysis, F < 1, nor was there a main effect for Pronoun, F < 1. Of more importance, the Neuroticism by Pronoun interaction was significant, F (1, 102) = 4.03, p < .05, partial eta squared = .04. Estimated millisecond means for the interaction at low (-1 SD) versus high (+1 SD) levels of neuroticism (Aiken & West, 1991) are reported in Figure 1 . Figure 1 indicates that high levels of neuroticism were predictive of cognitive self-focus (i.e., faster YOU than ME categorization times), whereas low levels of neuroticism were predictive of cognitive other-focus (i.e., faster ME than YOU categorization times). Follow-up analyses were performed. The within-subject effect was transformed into a difference score (Wilkowski & Robinson, 2007) : ME log latencies minus YOU log latencies. We then performed two simple regressions in which neuroticism levels were altered to reflect high (+1 SD) versus low (-1 SD) levels of it. At high levels of neuroticism, the intercept was marginally significant and positive, t (102) = 1.68, p < .10, such that this level of neuroticism was associated with marginally greater cognitive self-focus. At low levels of neuroticism the intercept was not significant, but was negative in sign, t (102) = -1.17, p < .25. What we particularly emphasize is the significance of the cross-over interaction, which best captures the dimensional trend toward greater levels of cognitive self-focus at higher levels of neuroticism.
Discussion and Study 2
The interactive results of Study 1 support a qualitatively different interpersonal focus from low (other-focused) to high (self-focused) levels of the trait of neuroticism. Such results confirm and extend neuroticism's purported link to self-focus, previously examined primarily on the basis of trait self-reports of self-consciousness and related constructs. Recall, though, that self-focus is almost certainly a malleable entity (Carver & Scheier, 1981; Duval & Silvia, 2002) .
In the present context, we suggest that individuals high in neuroticism are likely to exhibit cognitive self-focus particularly to the extent that they are uncertain or in self-doubt concerning their interpersonal standing. Consistent with this point, behavioral ecology (Mazur, 2005) and social cognition (Keltner, Gruenfeld, & Anderson, 2003) literatures converge on the idea that interpersonal submissiveness is particularly likely to exacerbate self-focus among predisposed individuals. Accordingly, we randomly assigned Study 2 participants to write about either submissive or dominant interactions from the past. We hypothesized that this manipulation would interact with neuroticism to predict cognitive self-focus and that neuroticism would predict cognitive self-focus particularly in the submissive priming condition.
Method
Participants and Assessment Procedures
Participants were 80 (22 female) undergraduates from North Dakota State University who received course credit. Laboratory procedures were identical to Study 1. For example, participants were again run in groups of 6 or less and the cognitive task was completed first. The cognitive task was also identical to that previously described and categorization times were quantified exactly as in Study 1 (M accuracy = 96%). Trait levels of neuroticism were again assessed in terms of the Goldberg (1999) scale (alpha = .92; M = 2.71; SD = 0.97).
Priming Manipulation
Emotion states are frequently manipulated by short-duration (typically about 5 minute) tasks in which individuals recall and write about autobiographical memories of a given emotional type (Martin & Clore, 2001 ). Such writing manipulations have also proven useful in manipulating states of power versus powerlessness, with predictable consequences for stereotyping and social cognition (Goodwin, Operario, & Fiske, 1998; Guinote, 2008) . Similar autobiographic recall plus writing procedures were used in the present study.
Individuals randomly assigned to the dominance condition were instructed to write about "a time in your life when you felt socially DOMINANT -that is, totally in power, able to do whatever you wanted to with confidence, capable of leading people to follow your wishes or plans…" Those assigned to the submission condition, on the other hand, were instructed to write about "a time in your life when you felt socially SUBMISSIVE -that is, totally powerless, incapable of doing what you wanted to do, dependent on another person's plans or wishes…" Writing prompts were as similar as possible across the two conditions and participants were to write for 5 minutes concerning details of the situation, their behaviors in the situation, and implications of the situation for their personal relationships. The written protocols were examined for content and it was clear that the events recalled were of the desired type and varied systematically by priming condition. After 5 minutes had elapsed, the E-Prime program informed participants that they were finished with the autobiographical memory task and would now be asked to complete a very different categorization task (i.e., that assessing cognitive self-focus).
Results
Log-transformed categorization times were analyzed in a GLM as a function of pronoun type (YOU versus ME), z-scored variations in neuroticism, and the between-subjects manipulation of priming condition. The main effect for Priming Condition was significant, F (1, 78) = 4.09, p < .05, partial eta squared = .05 (a medium effect : Cohen, 1988) , such that categorization times were faster in the submission priming condition (M = 424 ms) than the dominance priming condition (M = 444 ms). The effect might represent compensatory efforts toward activity following submissive states. The main effect for Neuroticism was not significant, F < 1. Finally, there was a marginally significant main effect for Pronoun, F (1, 78) = 3.43, p < .10, partial eta squared = .05 (a medium effect : Cohen, 1988) , such that the self-relevant pronoun (YOU) was categorized somewhat more quickly (M = 432 ms) than the other-relevant pronoun (ME: M = 436 ms). We attribute this marginal main effect to the general nature of the priming procedures, which induced a focus on the self by asking for autobiographical memories. Two-way interactions involving condition were not significant, Fs < 1. The Neuroticism by Pronoun interaction was not significant either, F (1, 78) = 2.27, p < .15, partial eta squared = .03, but it was in the same direction as Study 1 -i.e., cognitive self-focus was greater at higher levels of neuroticism. The non-significance of the interaction, though, supports the idea that the cognitive self-focus characteristic of high levels of neuroticism is malleable. Of most importance, then, was the significant Condition by Neuroticism by Pronoun interaction, F (2, 78) = 8.29, p < .01, partial eta squared = .10 (a medium to large effect : Cohen, 1988 ).
We hypothesized that submissive interpersonal states, in particular, would activate selffocus at high levels of neuroticism. To examine this idea, we conducted follow-up GLM analyses, one particular to the dominance priming condition and one particular to the submission priming condition. Among those primed by dominant thoughts, there was no Neuroticism by Pronoun interaction, F < 1 (at high neuroticism levels, estimated Ms = 441 & 440 for the ME and YOU conditions; at low neuroticism levels, estimates Ms were 452 & 444). By contrast, among those primed by submissive thoughts, the Neuroticism by Pronoun interaction was pronounced, F (1, 40) = 10.33, p < .01, partial eta squared = .21 (a large effect : Cohen, 1988) . Figure 2 displays estimated millisecond means for the submission priming condition at low (-1 SD) versus high (+1 SD) levels of neuroticism. The interaction was exactly of the cross-over type found in Study 1. It should be noted that due to the overall simple nature of the task, the differences in the means presented seem small but resulted in medium to large effect sizes (Cohen, 1988) .
As in Study 1, but particular to the submission priming condition, we calculated a difference score to reflect the within-subject manipulation: ME log latencies minus YOU log latencies. We then performed two simple regressions in which neuroticism levels were altered to reflect high (+1 SD) versus low (-1 SD) levels of this trait (Wilkowski & Robinson, 2007) . At the high level of neuroticism, the intercept was significant, t (42) = 2.45, p < .05, such that there was clear evidence for cognitive self-focus in the pronoun categorization task. At the low level of neuroticism, the intercept was marginally significant and -perhaps more importantly -reversed in direction, t (42) = -1.79, p < .10. The findings of Study 2 thus replicate those of Study 1 while further suggesting that submissive interpersonal states exacerbate cognitive self-focus at high, but not low, levels of neuroticism.
Discussion
Neuroticism is predictive of multiple forms of negative emotional reactivity (Gross, Sutton, & Ketelaar, 1998; Suls & Martin, 2005) . Such forms of reactivity may be mediated, in part, by the more malleable self-views of high neuroticism individuals as neuroticism is predictive of self-uncertainty (Trapnell & Campbell, 1999) and greater self-esteem instability across days (Kernis, 2005) . The results of Study 2 are entirely novel, but they do reinforce the idea that the self is a more malleable entity at high, relative to low, levels of neuroticism.
Submissiveness engendered cognitive self-focus only among individuals high in neuroticism, consistent with their greater reactivity to problematic events generally and self-focused reactions to such events in particular (Muris et al., 2005) .
General Discussion
Background and Findings
Trait measures of neuroticism and self-consciousness systematically correlate with each other (e.g., McCrae & Costa, 1999) , though this is not universally true -e.g., in relation to trait measures of reflection rather than rumination (Trapnell & Campbell, 1999) . Of more importance, though, self-focus is a state rather than a trait according to seminal self-awareness literatures (Carver & Scheier, 1981; Wicklund, 1979) . Unfortunately, though, there are preciously few assessment-related probes of state self-focus and the probes that do exist are insufficiently cognitive and mostly of historical interest (e.g., Exner, 1973) . Accordingly, we developed a novel cognitive probe of state self-focus, one embedding self-focus within an interactive, communication-related context (Burgoon et al., 1998) . Study 1 examined basal relations between neuroticism and cognitive self-focus and found higher levels of it at higher levels of neuroticism. Study 2, though, found that neuroticism predicted cognitive self-focus particularly so following the activation of submissive thoughts. In the General Discussion section that follows, we focus on the nature of our task, implications of the findings, and present future directions of research.
Task Considerations, Implications, and Directions for Future Research
When people speak about themselves, they use the pronoun "me" to refer to the self and the pronoun "you" to refer to another person. The representational nature of these pronouns reverses, though, when communications come from another person (Burgoon et al., 1998) . In such contexts, the pronoun "me" represents the communication partner and the pronoun "you" represents the target of the communication -i.e., the self. We sought to model such otheroriented communications using a computer because research has shown that computers are implicitly viewed as interaction partners (Nass & Moon, 2000) . In a variant of the present computerized task, furthermore, Fetterman et al. (submitted) confirmed that the pronoun "me" was seen to represent the computer and the pronoun "you" was seen to represent the self. Future studies following such communication context considerations are warranted. Even so, our results can only be interpreted in terms of the mappings confirmed by Fetterman et al. in that there is no basis for thinking that self-focus should be greater at low, rather than high, levels of neuroticism (McCrae & Costa, 1999; Robinson & Tamir, 2011; Silvia & Duval, 2001 ).
Self-focus in interaction contexts may be generally problematic as it is likely to engender behaviors that favor the self's interests over the interaction partner's interests (Finkel & Rusbult, 2008) . From this perspective, the present results have explanatory value. We found that high levels of neuroticism were differentially associated with cognitive self-focus, which in turn can help explain why the personal relationships of high neuroticism individuals are objectively more conflicted and more likely to lead to relationship dissolution, including divorce (Shackelford & Buss, 1997; Smith, Traupman, Uchino, & Berg, 2010) . Further research, though, is necessary to establish this point more definitively.
More broadly, we suggest that our cognitive self-focus measure may have utility in future studies. Study 2 showed that performance in the task was malleable and therefore other manipulations thought to result in greater or lesser self-focus might be usefully modeled in the present cognitive terms. For example, rumination manipulations (e.g., Rusting & NolenHoeksema, 1998 ) should result in greater cognitive self-focus. Cognitive self-focus should also be examined in relation to other individual differences. For example, psychopathy has been viewed in terms of a lack of appreciation for the needs and wishes of others (Zolondek, Lilienfeld, Patrick, & Fowler, 2006) and should result in a similar pattern of cognitive self-focus.
By contrast, especially agreeable or dependent individuals may exhibit other-focus in the task (Bornstein, 2005) . Finally, there is potential interest in what type of personality would lead to increased self-focus in the dominance priming condition. It may be that personalities marked by self-aggrandizing (e.g., narcissism: Paulhus & Williams, 2002 ) may lead to higher levels of a reflective self-focus in response to thinking about a time in which they were dominant. In fact, the task seems suited to understand object-relation dynamics of the sort long-theorized by psychodynamic clinicians (Baldwin, 1992) , in general.
